PRESERVATION COPY BY N2CKH 


Sh-110 LINEAR AMPLIFLER 


the >L-110 is an all solid state linear amplifier designed ta match 
the FE -3015 and FT-7 transceivers cevering ham bands 160 through 
10 rmelera. 
The F L-110 uses a pair of SRP -1427 tranaiatora in a push-pull, 
hroead=«band linear amplifier circuit configuration with negative 
feedback reducing the distortion and gpuriaus radiation. 
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The Automatic level Control Circuit controls the excites gain to 


‘ 


allow the highest average pawer without cistortion caused by peak 
clipping, and, protects the PA transister frorn destruction due to 


uyerdrive. 


An internal change-over relay is operated automatically by cither 


ae tered 


a transmitted signal or PTT switch in the exciter. 


AV ITVE 
DO NOT EXCEED RATED ORLVE 
POWER OR DESTRUCTION OF 
THE PA TRANSISTOR MAY RESULT. 
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SPECIFICATIONS 


Gireuit - Transistorized push-pull, 
; wide-band linear amplifier. 
Frequency Coverage - Ham bands 160 through 10 
meters. 
Wave Form - g05, AM, CW and FSEK 
Max, Drive Power - lh watts CW, SSR 
4watta AM, FSEK 
Input Impedance ~ 50 ohms unbalanced 
Output Impedance ” 50 ohms unbalanced 
Max. Input Power = 200 watts DC SSB, CW 


TS watts DC FSK 
50 waths DOC AM 


Distartian - Better than 31 db 

Spuriaus Fadiation - Lese than -40 db 

Power Requirement - 13.5¥ DCG +10% negative ground 

Receive 0.05 amps 

| Transmit 17 amps at 100 watts 
| Output 14 MHz 
: Sige “ 12c(W} x 1GOQ(H) x 200(D} mim 
Weight - 2.0 kg 


SEMICONDUCTOR. COMPLEMENT 
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"CAUTION" 


EXCEEDING GURRENT LEVEL AS LISTED IN OPERATING MANUAL 
MAY CAUSE SPUAICUS IN VIOLATION OF FEC RULE 97.724. 
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Digitized by the Internet Archive 
in 2023 with funding from 
Amateur Radio Digital Communications, Grant 151 


https://archive.org/details/fl110linearamplid0Ounse 
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Antenna cannector, 
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INSTALLATION AND OPERATION 


The FL-110 Linear Armplifier in installed and cperated very simeoly. 
lt requires only a 13.5 volte DC power source and an antenna. 
Hewever, the following points are very intportant, therefore, please 
read them carefully before inatalling and operating the FL-110, 


Don Seiad 
PERMANENT DAMAGE WILL RESULT LF THE 
WRONG POLARITY OF DC POWER VOLTAGE 
IS APPLIED TO THE FL.-110. OUR WARRANTY 
DOES NOT COVER THE DAMACE WHICH WOULD 
RESULT TQ Tlik AMPLIFIER IF THE INCORRECT 
POLARITY WAS APPLIED. 


The PL-110 will operate satisfactorily from any 12 - 14 volte DC power 
4ource having a 2Z0A current capacity. When making connections to the 
power source, be certain the the ORANGE lead ia connected to the 
positive (+) and the BLACK lead to the negative [-«]. 


The power cable should be as short as peasible to minimize voltage 
drop and to provide a low impedance path fram the F1.-110 to the 
power supply, 


Prior te operating the FL-110 ina mobile installation, the automobile's 
voltage regulator setting should be checked. Im many vehicles, the 
voliage regulatar is very poor and, in some cages, the regulator may 
be adjusted for an excessively high charging voltage. It is necessary 

ta carefully set the regulator so that the highest charping veltage doce 
not exceed (¢ wolte. 


No special installing precautions need be obaerved if adequate 
ventilation space igs available. However, it la recormmended that 
excessively warm locations, such as car heater ducts, should be 
avoided. The FL-110 should be installed in such a way so that the 
heat sink is on ten, 


It is also very important that the antenna used with the FL-1106 
presents a fairly clase 50 ohma non-reactive load. If the SWH is as 
highas 2:1, the output power decreases and the AFP circuit will 
work with SW. 3:1 to protect the pawer transistor. 
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The Fie-110 can be keyed either manually or autemmatically. 


For manual operation, use the accessory relay output of the 
transceiver in use as illustrated in Pig. 1. With this interconnection, 
the FL.-119 is keyed by push-to-talk operation af the transcebver. 


Garefully examine the relay finction of the transceiver. 


The switch marked PTT on the rear pane] should be set to {-} for 

the transceiver which has the accessory relay contact close to ground 
in transmit (FT-101 series). It should be get to (+) position for the 
transceiver which has the relay cantact close to a poaitive voltage in 
transmit (FT-201 deries). 


Use a coax cable ter the connection between the tranaceiver and the 
Flo<110 linear amplifier. 
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THE DRIVING POWER SHOULD NOT EXCEED i5 WATTS 
UNDER ANY CIRCUMSTANCES. 


DO NOT KEY THE FL«LLG WITHOUT THE PROPER ANTENNA 
BEING CONNECTED. 


THE COLLECTOR OF THE PA TRANSISTOR IS CONNECTED 
TO THE POWER SOURCE AND DRAWS 5 MILLIAMPS WHEN 
THE POWER SWITCH IS AT "OFf' POSITION. THEREFORE, 
IT [5 RECOMMENDED TO DISCONNECT POWER CABLE FROM 
THE BATTERY WHEN THE FL-110 15 NOT BEING USED FOR 
SEVERAL MONTHS. 


Figure | Figure 2 
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When the power ewitch ia get to "OFF" position, the PL-«110 
dees not operate and the antenna ia directly connected to the 
transceiver. When the power awitch is "ON", a green lamp 
lights up anc the F1.-LiO is keyed together with the transceiver. 
Qn tranamit, a red lamp lpghts up. 


The Fls-110 can operate automatically when the transceiver ia 
operated by VOX (voice cantrolled) mode, The transmitter 
carrier irom the transceiver controls the change-over relay 
in the FL-110. The relay hold time is act to cither FAST or 
SLOW to aelect delay time of the change-over relay. When 
the FL-110 is operated with the lower driving power of less 
than 1 watt, the carrier operated change-over circuit dees not 
function, 


hig alt ast 
IF THE AFP (AUTOMATIC FINAL PROTEC TION) 
CIRCUIT STARTS TO WORK, A RED WARNING 
LAMP LIGHTS UP SHOWING THAT THE LINEAR 
AMPLIFIER 1S NOT FUNCTIONING, 


TF THIS HAPPENS, TURN ‘THE POWER SWITCH 
4OFF" AND CHECK FOR THE CAUSE OF TROUBLE 
WHICH WILL BE EITHER A DEFECTIVE ANTENNA 
SYSTEM OR OVERDRIVE FROM THE EXCITER, 


AFTER ELIMINATING THE PROBLEM, THE AFP 
CIRCUIT CAN BE RESET BY TURNING THE POWER 
eWITGH "ON", 
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CIRCUIT DESCRIPTION 


The FL~-110 consists of four majar parts -- COUPLING UNIT, 
CONTROL UNIT, BOOSTER UNIT and LPF unit. On receive 
mode, a received aignal is fed through 71, RL and J2 ta the 
transceiver antenna berminal. 


(on transmit; the output aignal from the tranaceiver antenna 
passes through the CM coupler T1061 in the coupler unit PB-1 680 
where the RF yoltage is detected and applied te the control unit 
PB-1651 in order bo activate Lhe relay RLI, 


A forwarding wave ig detected by the woltage doubler rectifier 
D101 and D103, 15-1007 and a reflected wave ia detected by D162 
and Didd, 15-1007, The rectified DC voltages are applied to a 
narmnarabor Q204, «PC -271C which centrels relay driver, 

QZO01, 25C3a72¥ and 0202, 2SC735Y, With high reflected wave, 
suchas VSWR 1:3, the output of 0204 ia low and the relay driver 
circuit dors not function, 


A part ci the DG yoltage obtained from che forwarding wave is 
applied to the AFP circuit in order to operate RL2ZO1 to disconnect 
the activating voltage for RL1 thus pratectina the PA transistors 
from damage due to overdrive. The relay hold time ig eet to either 
FAST or SLOW by adéing C201 for a longer discharge time, 


When RL) is activated, the bias voltage is applied to the PA transistors 
and the amplifier atarta to operate. 


The driving power is fed through the equalizer circuit consisting of 
R1Z10, Rigll, Glé201, C1202, Rizoi, Rizo? and L1201 to the input 
transformer 'T1201toe be amplified by Q1201 and O1202, SRE-1427 which 
workeaaga wide-band linear amplifier in a push-pull configuration. 


The Negative Feecback circuit consisting of Rizd6, Li204, Rizo4 
and L203 improves the stability and the Lincarity of the PA stage. 


The 13.5 Volt DC voltage is regulated to 0.65 volts by a regulator 
Ol203, 250235 to be used as bina for O1201 and Q1202. @1203 is 
controlled by the voltage generated by D140] and Di2d2, 10D10 which 
varics in accordance with the temperatire of the final transistor in 
order ta protect the final transistor. 


The amplified output is fed through the Low-Pass bilter Unit, PR-I5/7 
which reduces the harmonic radiation, and then passes through relay 
Klsl te the antenna. 


A portion of the output power is coupled through [301 to the APP 
circuit. 


The DG voltage obtained by rectifying the forwarding power with 
D302 and D304, 15-1007 is fed to 0203, CWOIK which contrals 
RL201 to open RL1 when the outpat power exceeda preset value 
set by VRGOL. 


The DG voltage abtained by a reflected power caused by high VOWER 
trore than 1:3} also contrals Q203 to open RL1, 
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MAINTENANCE AND ALIGNMENT 


Your FL-110 Linear Amplifier haa been carefully aligned and tested 

af our factory prior to shipment. The reliability of the solid state 
devices used in the FL-110 should provide years of trouble-free 
service if the arnplifier is not abused, and, normal rautine maintenance 
ia carried out, 


The following precautions shauld be cheerved te prevent damage to 
the FL-110. 


When operating mobile, check the battery voltage 
Under load (full output on COW) with the engine 


|] Doe net exceed 14 Volts DC at the power receptacle. 


running fast enough sa that the car ammeter 
shows a "charge". Also, do not operate the 
PL-110 if the aupply voltage is below 12 Volte DC. 


(b] Avoid direct exposure to sunshine or water. 
(¢] Avoid extremely warm locations and maintain free 


air cireuletion araunc the best sink. 


The FL-110 doee aot require realignment with normal usage, Service, 


or replacement of a major component, may Tequire subsequent realignment. 
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REALIGNMENT PROCEDURE 
1) DELAY ADJUSTMENT (VKR201) 


The relay nahe time can bo adjusted by 
rotation of V R201 will produce longer 


TAGE OT EAE NELLIE SIFT E OED 


SS OARS IRS LIN TS ADB SEARLE P TIE 


VRZ01. Clockwise 


hald tire. 


(ai BALANCE ADJUSTMENT OF CM COUPLER (TC101, TC301) 


Set the power switch to ‘OFF". Connect dummy load /wattmeter, 
YP-150, to antenna connector. Set the ee ta pawer of the exciter 


to 10 watts on the 3,5 MHz band. Connect a 


point marked "Rin the cantrol unit {+} and graund (-). 


TC101 fer arminimum VIVM reactin 


Connect plua (+} lead of VIVM to TP3 
the power switeh ta “ON". Adjust TC 
reading {less than 0.1 volts). 
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AFP CIRCUIT ADJUSTMENT (VR202, 


Ls 


g {less than 0.05¥V},. 


1 in the LPF unit. 


VIVM hetbvyeen a check 


Adjust 


Set 


303 for a minimum VTVM 


Priar to this adjustment, complete the adjustment of CM coupler 


degeribed in Step (2). 


Set ViR202 to «a fully clockwise position 


counter-clackwise position in the cont 


LPF unit toe a fully cleckwiae position. 
load (watbrneter to the antenna connector and apply 3.5 


20 watts carrier signal frerm the excit 


the AFP relay is activated, Turn the 
adjist the ecxciter output to 15 watte. 


relunit. Set VR30% 


er. Slowly advance 
im a counter-clockwise direction and set VR202 to the point where 


power awitch "ORE 


and VWR203 to a fully 


in the 


Connect the dummy 
Al Fe. 


VRZ02 


anc 


‘Turn the sower awitch "ON", 


The AFP circuit should not work with a 15 watta drive power, 
advance YVRZ03 in 


If it should work with 15 watts, slowly 


direction. 
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Repeat this procedure until the AFP cirecutt worka without fail 
with a 20 watts input and Goce not work with a 15 watts input. 


Then, rotate VR301 in a counter-clockwise direction until the 

AFP circuit is activated. Slowly rotate the VA30)] back approximately 
’ depreea in & clockwise direction. Set the exciter to receive. 
Gomnect Vale ho meter, antenna ceupler and dummy load /wattmeter 

to the antenna comnectar. Trangmitan 3.5 MHz and adjust exciter 
gutout and antenna coupler to produce VSWR 1.3 at 70 watts output. 
slowly rotate Y¥R203 in a clockwise direction until the AFP circuit 

is activated. 


CARRIER CONTROL GIRCUIT ADJUSTMENT (VRIOL) 


After completion of avove procedure, disconnect the PT) 
comnection between the exciter and FIL.-110. Set VRILO1 to 
a fully clockwise gosition. Turn the power switch 'ON''! 
and apply 3.5 MHz lO watts CW algnal from the exciter. 
Garetully rotate VRIQ1] in a counter-clockwise direction 
until the relay ia activated. Kecover the PIT connection. 


PA BLAS ADJUSTMENT (¥R1201} 


This adjastment is only recuired when the PA power tranaistors 
are feplaced, Otherwise, pleaae do not adjuai the VA1Z0) as 


an incorrect setting will result in damape bo the PA transistore. 


Gennect 1A amrneter in the power aupply line (cut red wire) to 
messure PA collector idle current. Disconnect the exciter from 
the FL-110. Set PTT awitch to {-) position. Connect PTT terminal 
[pin 4] tu ground. Tura the power awiteh "ON". Adjast VR1201 

for LOQmA idle current. Remove the arnsneter [rom the cireuit 

anc recaver the wiring cut for the ammeter installation. 
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